The GRAF family member oligophrenin1 is a RhoGAP with BAR domain and regulates Rho GTPases in platelets.
Platelet adhesion and aggregation is essential for haemostasis and thrombosis. Cytoskeletal reorganization of activated platelets plays a crucial role in these processes and implies activation of Rho GTPases. Rho GTPases are regulated by GTPase-activating proteins (GAPs) that stimulate GTP hydrolysis to terminate Rho signalling. In this study, we explored the regulation of Rho GTPases in platelets. Oligophrenin1 (OPHN1) is a RhoGAP-regulating cytoplasmic protein that has been investigated in patients with X-linked mental retardation. Here, we identified OPHN1 in mouse platelets where it co-localizes to actin-rich regions and Rho GTPases. OPHN1 exhibits strong GTPase-stimulating activity towards RhoA, Cdc42, and Rac1 and regulates cell adhesion and spreading. Furthermore, OPHN1 controls RhoA-mediated stress fibre and focal adhesion formation as well as filopodia and lamellipodia development. The analysis of different domains of OPHN1 revealed distinct functions in Rho hydrolysis. The C-terminus of OPHN1 displays an essential unit for Rho regulation, whereas the PH domain is a regulatory unit of OPHN1 controlling GAP function. The N-terminal BAR (Bin/amphiphysin/Rvs)-like domain is involved in GAP regulation but not in cytoskeleton rearrangements or Rho regulation and acts as a guidance domain to direct this GAP to its substrate. Our results suggest that OPHN1 is a powerful regulator of Rho GTPase activity in platelets that is critical for the reorganization of the cytoskeleton, which is a major process required for stable platelet adhesion and thrombus formation to occur.